There is a growing body of robot-based research that makes a serious claim to be a new methodology for biology. Robots can be used as models of specific animal systems to test hypotheses regarding the control of behaviour. At levels from learning algorithms to specific dendritic circuits, implementing a proposed controller in a robotic device tests it against real environments in a way that is difficult to simulate. This often provides insight into the true nature of the problem. It also enforces complete specifications and combines bodies of data. Current work can sometimes be criticized for drawing unjustified conclusions given the limited evaluation and inevitable inaccuracies of robot models. Nevertheless, this approach has led to novel hypotheses for animal behaviour and seems likely to provide fruitful results in the future.
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W e have recently seen robots that use 'bee' vision to navigate down corridors and avoid obstacles; a robot 'cricket' that tracks down a male cricket by its song; a 'robolobster' that follows an underwater chemical plume to its source; and a group of robots that construct an 'ant nest' wall. Such examples of engineering can be attention grabbing, but what is their value for biological science? In particular, beyond the 'gimmick' of resemblance to natural systems, is any deeper understanding of how animals behave brought about by the building of such robot systems?
Robots are machines built to perform tasks using actions that are based on, or reminiscent of, humans or other animals. Some features distinguishing these machines are: direct actuation, that is, they have motor devices that allow them to move about in and manipulate their environment independently of human intervention; direct sensing, that is, not just a highly constrained push button or keyboard interface; 'intelligent' control, that is, their actuation is goal-oriented with respect to the variations in the task environment; and 'autonomy', that is, once set in motion, the behaviour is self-determined rather than remote controlled. Clearly the problems roboticists have to solve correspond closely to the problems evolution has solved for real animals.
Attempts to make machines behave in a life-like manner are as old as science. Ingenious mechanical devices have been built to mimic animal behaviours, sometimes with impressive detail, but their clockwork mechanisms did not noticeably resemble the inner workings of biological systems. Fifty years ago the advent of cybernetics saw the building of a series of electromechanical devices more seriously intended to explore aspects of animal behaviour, such as the 'homeostat' machine (Ashby 1952) and the reactive 'turtle' (Walter 1961). However, since then robotics as a research field has been largely dominated by approaches developed in control systems theory, such as methods to find inverse kinematics or establish robust feedback control. As yet there is no general theoretical solution to the problem of building a robot to perform a specific behaviour, but rather a diverse range of mechanisms that can be adapted to specific tasks. It is apparent that if we knew how animals controlled their behaviour this might give us ideas about how to make robots do it (although these may not turn out to be the best methods to adopt from an engineering perspective). In fact, the title of this paper inverts the question posed in a recent robotics textbook 'What does animal behaviour offer robotics?' (Arkin 1998, page 52). Biology can be viewed as a source of existence proofs for what capabilities might be possible for robots, and of ideas for mechanisms for achieving these capabilities.
However, in the present paper, I am not concerned to debate the potential benefits or otherwise of biological inspiration for robot engineering, but rather to explore how robot-based research might be a new methodology for biology. This involves using robots as biological
